Yttria stabilized zirconia ceramics are well known in the field of thermal barrier coatings due to their high ability to thermally insulate hot metallic parts of turbo-engines. The present work is focused on the mechanical properties and the fracture behavior of such materials shaped by Spark Plasma Sintering. 1 Two types of powders have been used: i) the first one is a commercial powder made of micrometric spheroidal agglomerates of nano-crystallites (Tosoh), and ii) the second one is a home-made Sol-Gel powder 2 consisting of dense agglomerates of micrometric non-spherical crystallites. Both powders were shaped by Spark Plasma Sintering. The microstructures and mechanical properties of the various samples were characterized for different porosity rates and composition. The adjustment of several SPS processing parameters such as the temperature and the applied pressure allowed to obtain ceramics with a porosity in the range from 0 to 50 % vol. with oriented microstructure.
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It is shown that both powders exhibit a similar evolution of their mechanical behavior (Young modulus and hardness) versus the porosity even if the fractures surfaces are quite different (Figure 1) . Indeed, while for the nanopowder the fracture surface is mainly intercrystallites, two fracture modes (intra and inter-agglomerate) are observed for the micrometer powder. Furthermore, we found from acoustic emission analyses that the nanometric powder induces higher Young modulus than those with micrometric powders. An hypothesis to explain the difference of fracture surface can be that the reactivity during sintering of the nanopowders is better than the micropowders one, due to higher exchange surfaces between the grains, leading to a more cohesive structure and better mechanical properties. Then the weak interface between the agglomerates of the micropowders leads to lower Young's modulus.
